Selection for resistance to methoxyfenozide and 20-hydroxyecdysone in cells of the beet armyworm, Spodoptera exigua.
In this report with an ecdysteroid-responsive cell line of the beet armyworm, Spodoptera exigua (Se4) selection for resistance against methoxyfenozide and the insect moulting hormone (20-hydroxyecdysone, 20E) was carried out to analyze the resulting resistant cells in order to elucidate possible mechanisms of resistance towards these compounds. From these cultures, five methoxyfenozide- and four 20E-resistant subclones were selected starting from 0.1 nM methoxyfenozide up to 100 microM and from 10 nM 20E up to 100 microM, respectively. To date, the selected cells kept their loss of susceptibility for 100 microM. Here we evaluated two processes known to be important in insecticide resistance, namely metabolism and pharmacokinetics, in the selected methoxyfenozide- and 20E-resistant subclones. Synergism experiments with piperonyl butoxide, S,S,S-tributyl phosphorotrithioate, and diethyl maleate, which are respective inhibitors of monooxygenases, esterases, and gluthation-S-transferases, did not affect the level of the resistance. To check the possible existence of active transport in the resistant cells, we used ouabain, an inhibitor of active membrane transport. In parallel, the absorption profile was studied in resistant and susceptible cells with use of 14C-methoxyfenozide. Interestingly, resistant subclones showed cross-resistance towards methoxyfenozide and 20E. The resistance was irreversible even after the compounds were removed from the medium.